SYSTEM IN PACKAGE STRUCTURE 
BACKGROUND OF THE INVENTION 

Field of Invention 

[0001] The invention relates to a semiconductor package structure and, in particular, 
to a system in package structure having a heat-dissipating component. 
Related Art 

[0002] Portable electronic devices with powerful functions, such as cell phones, 
personal digital assistants (PDAs), and digital cameras, require hght and compact 
package structures with short signal transmission paths. System in package 
structures implement a stacked chip design to integrate the various functions of the 
electronic devices. In this case, at least one integrated circuit (IC) is assembled in a 
single package structure by way of a vertical stacking method, thus reducing package 
dimensions, decreasing signal distortion and signal delay, and minimizing power loss. 
[0003] Referring to FIGs. 1 A and IB, a conventional system in package structure 1 
includes a first substrate 11, a first chip 12. an electrical connection board 13, a 
second substrate 14. a second chip 15 and a heat-dissipating component 16. The first 
chip 12 is formed on and electrically connected to the first substrate 11. The second 
chip 15 is formed on and electrically connected to the second substrate 14. The 
second substrate 14 is located over the first chip 12. The electrical connection board 
13 has an opening and is provided between the first substrate 11 and the second 
substrate 14. The heat-dissipating component 16 is formed on the second chip 15. 
In this case, the first substrate 11 and second substrate 14 are both BGA substrates, 
and the first chip 12 and second chip 15 are respectively formed on the first substrate 
1 1 and second substrate 14 by flip-chip attachment. The electrical connection board 



13 electrically connects the first substrate 11 to the second substrate 14, thus 
integrating the functions of the first chip 12 and second chip 15. Therefore, the 
system in package structure 1 can serve as a system. 

(0004] Alternatively, those skilled in the art may employ wire-bonding technology 
to electrically connect each chip to the corresponding substrate. Furthermore, a 
molding process can then be performed to encapsulate the chips with molding 
compounds. Variant substrates, such as cavity up substrates, can be used to carry the 
chips. With reference to FIG. 2, another conventional system in package structure 2 
is illustrated, wherein the first substrate 1 1 is a cavity up substrate. The first chip 12 
is attached to the cavity of the first substrate 1 1, and the second chip 15 is attached to 
the second substrate 14. A wire-bonding process is then performed to electrically 
connect the second chip 15 to the second substrate 14. Thus, the second chip 15 is 
electrically connected to the second substrate 14 with a plurality of wires. A 
molding compound 17 is then formed to encapsulate the second chip 15 for protecting 
the wires and the second chip 15. The heat-dissipating component 16 is located on 
the second chip 15, and the molding compound 17 is provided at the inside and 
outside of the heat-dissipating component 16. 

[0005] Semiconductor chips are highly integrated, and the amount of heat 
generated increases in relation to integration. Put simply, as package structures 
become more compact, heat accumulated therein results in increased heat flux density. 
To efficiently dissipate heat firom the interior of the package structure, it is necessary 
to provide a heat-dissipating component within the package structure. 

[0006] In the conventional system in package structure, such as the system in 
package structure 1 or 2, only oile heat-dissipating component 16 is provided on the 
top chip. Heat generated fi-om the lower chip, however, is not efficiently dissipated. 
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Thus during the operation of the conventional system in package structure, the lower 
chip may generate excessive heat, resulting in malfunctions or diminished product 
Ufe. 

[0007] Therefore, it is an important subjective to provide a system in package 
structure that efficiently dissipates heat from the lower chip, so that the system in 
package structure operates normally and has enhanced product life. 

SUMMARY OF THE INVENTION 

[0008] In view of the above-mentioned problems, an objective of the invention is to 
provide a system in package structure, which can dissipates heat from the lower chip 
efficiently. 

[0009] To achieve the above-mentioned objective, a system in package structure of 
the invention includes a first substrate, a first chip, a first heat-dissipating component, 
a second substrate, and a second chip. In the invention, the first chip is formed on 
and electrically connected to the first substrate. The first heat-dissipating component 
is formed above the first chip, and has a heat-conducting portion to increase 
heat-dissipation efficiency. The second chip is formed on and electrically connected 
to the second substrate, which is set above the first heat-dissipating component and 
electrically connected to the first substrate. 

[0010] As mentioned above, heat generated from the first chip (the lower chip) can 
be dissipated efficiently via the first heat-dissipating component and the 
heat-conducting portion. Furthermore, the heat-conducting portion may connect to 
an additional heat-dissipating component so as to dissipate the heat of the first chip 
via the additional heat-dissipating component. In addition, the heat-conducting 
portion may protrude and connect to thermal traces of the first and second substrates. 
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so that heat from first chip can be dissipated via the heat-conducting portion, first 
substrate, and second substrate. 

[0011] Therefore, the system in package structure of the invention can efficiently 
dissipate heat from the first chip, so that the system in package structure functions 
normally and has enhanced product life. 

BRIEF DESCMPTION OF THE DRAWINGS 

[0012] The invention will become more fully understood from the detailed 
description given in the herein below illustrations only, and thus is not limitative of 
the present invention, and wherein: 

[0013] FIG. lA is a schematic illustration showing a conventional system in 
package structure, wherein each chip is formed on the substrate by flip-chip 
attachment; 

[0014] FIG. IB is an exploded view showing the conventional system in package 
structure of FIG. lA; 

[0015] FIG. 2 is a schematic illustration showing another conventional system in 
package structure, wherein each chip is formed on the substrate by a wire-bonding 
technology; 

[0016] FIG. 3 is a schematic illustration showing a system in package structvire 
according to a preferred embodiment of the invention, wherein the first 
heat-dissipating component protrudes out of the first substrate; 

[0017] FIG. 4 is a schematic illustration showing the first heat-dissipating 
component of the system in package structure of FIG. 3; 

[0018] FIG. 5 is a schematic illustration shoving a system in package structure 
according to another preferred embodiment of the invention, wherein the first 
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substrate is a cavity up BGA substrate; 

[0019] FIG. 6 is a schematic illustration showing a system in package structure 
according to an additional preferred embodiment of the invention, wherein an 
electrical connection board is employed to electrically coimect the first substrate to 
the second substrate; 

[0020] FIG. 7 is a schematic illustration showing a system in package structure 
according to an additional preferred embodiment of the invention, wherein the second 
substrate has a plurality of second thermal traces; and 

[0021] FIG. 8 is a schematic illustration showing a system in package structure 
according to another preferred embodiment of the invention, wherein the first 
substrate has a plurality of first thermal traces. 

DETAILED DESCRIPTION OF THE INVENTION 

[0022] The system in package structure according to the preferred embodiments of 
the invention will be described herein below with reference to the accompanying 
drawings, wherein the same reference numbers refer to the same elements. 

[0023] With reference to FIG. 3, a system in package structure 3 includes a first 
substrate 31, a first chip 32, a first heat-dissipating component 33, a second substrate 
35, a second chip 36, and a second heat-dissipating component 37. 

[0024] In the embodiment, the first substrate 31 and second substrate 35 are both 
BGA substrates. It should be noted that the first substrate 3 1 or the second substrate 
35 could be any substrate suitable for utilizing in a system in package structure, such 
as a BGA substrate, or cavity up BGA substrate. 

[0025] The first chip 32 is formed on the first substrate 31, and the second chip 36 
is formed on the second substrate 35. In the current embodiment, the first chip 32 

5 



and the second chip 36 are respectively formed on the first substrate 31 and the 
second substrate 35 by flip-chip attachment. It should be noted that the first chip 32 
and the second chip 36 can also be formed on the first substrate 31 and the second 
substrate 35 by a wire-bonding technology. As mentioned above, after the 
wire-bonding process is performed to form wires to connect each chip to the 
corresponding substrate, a subsequent molding process is performed to fonn a 
molding compound to encapsulate the chip and wires (not shown). 
[0026] The first heat-dissipating component 33 is provided on the first chip 32, and 
the second heat-dissipating component 37 is formed on the second chip 36. In this 
embodiment, the first heat-dissipating component 33 has a heat-conducting portion 
331, which protrudes out of the first substrate 31. As shown in FIG. 4, the first 
heat-dissipating component 33 is an integrated thin metallic plate. Alternatively, the 
heat-conducting portion 331 can be welded to the first heat-dissipating component 33. 
As a resuh, the heat generated from the first chip 32 can be dissipated efficiently via 
the protruded heat-conducting portion 331. It should be noted that since the second 
chip 36 is positioned on top of the system in package structure 3, heat from the second 
chip 36 is sufficiently dissipated even if the second heat-dissipating component 37 is 



removed. 



[00271 Referring to FIG. 3 ^gain, a plurality of bumps are formed between the first 
substrate 3 1 and second substrate 35. Thus, the bumps can electrically connect the 
first substrate 31 and second substrate 35. For example, the bumps are formed 
underneath the second substrate 35, and a plurality of pads are formed on the first 
substrate 31. The bumps are directly connected to the pads, and the circuitry of the 
first substrate 31 can thus electrically connect to that of the second substrate 35, 
resulting in integration of the fimctions of the first chip 32 and second chip 36 to carry 



out the required system efficiency. In the present embodiment, the thickness of the 
bumps must be larger than the sum of the thickness of the first chip 32 and the first 
heat-dissipating component 33. 

[0028] As mentioned above, the first substrate can be a cavity up BGA substrate 
having a cavity. As shown in FIG. 5, a system in package stmcture 5 according to an 
additional embodiment of the invention includes a first substrate 31', a first chip 32, a 
first heat-dissipating component 33, a second substrate 35, a second chip 36, and a 
second heat-dissipating component 37. In this embodiment, since the first substrate 
3 r is a cavity up BGA substrate, the first chip 32 is provided in a central cavity of the 
first substrate 31'. Thus, the thickness of the bumps of the second substrate 35 is 
unnecessary to be larger than the sum of the thickness of the first chip 32 and the first 
heat-dissipation component 33. 

[0029] Furthermore, the first and second substrate may electrically connect to one 
another with an electrical connection board 34, and the second chip may be formed on 
the second substrate by wire-bonding technology. Referring to FIG. 6, a system in 
package stmcture 6 according to an additional embodiment of the invention includes a 
first substrate 31, a first chip 32, a first heat-dissipating component 33, an electrical 
connection board 34, a second substrate 35, a second chip 36, a second 
heat-dissipating component 37, and a molding compound 38. In the current 
embodiment, the second chip 36 is formed on the second substrate 35, and electrically 
connected to the second substrate 35 by wire-bonding technology. In other words, a 
plurality of wires are formed to electrically connect the second chip 36 to the second 
substrate 35. The molding compound 38 encapsulates the second chip 36 for 
protecting the wires and the second chip 36. The second heat-dissipating component 
37 is formed above the second chip 36, and the molding compound 38 is provided at 
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the inside and outside of the heat-dissipating component 37. The electrical 
connection board 34 is provided between the first substrate 31 and the second 
substrate 35 for electrically connecting the pads of the first substrate 31 to the bumps 
of the second substrate 35. In detail, the system in package structure 6 includes a 
plurality of first bumps for electrically connecting the electrical connection board 34 
and the first substrate 31. The system in package structure 6 fiirther includes a 
plurality of second bumps for electrically connecting the electrical connection board 
34 and the second substrate 35. Therefore, signals can be transmitted between the 
first substrate 31 and the second substrate 35 via the electrical connection board 34. 
The fimctions of the first chip 32 and second chip 36 can then be integrated enabling 
normal system operation. 

[00301 With reference to FIG. 7, a system in package structure 7 according to an 
additional embodiment of the invention includes a first substrate 31, a first chip 32, a 
first heat-dissipating component 33', an electrical connection board 34, a second 
substrate 35', a second chip 36, and a second heat-dissipating component 37. 
[0031] In the embodiment, the first substrate 3 1 , first chip 32, electrical connection 
board 34, second chip 36, and second heat-dissipating component 37 are as those 
mentioned above. 

[00321 The first heat-dissipating component 33' is formed on the first chip 32, 
wherein the heat conducting portion 331' of the first heat-dissipating component 33' 
comprises a plurality of heat-conducting balls. The upper portions of the 
heat-conducting balls may contact to the lower surface of the second substrate 35'. 
[00331 The second substrate 35' is set on the heat conducting portion 331' of the 
first heat-dissipating component 33', and electrically connected to the first substrate 
31 via the electrical connection board 34. In this embodiment, the heat-conducting 
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portion 331' comprises a plurality of solder balls, which do not have signal 
transmission functions. The second substrate 35' further includes a plurality of 
second thermal traces 351. One end of each second thermal trace 351 contacts the 
second heat-dissipating component 37, while the other end contacts heat-conducting 
portion 331' of the first heat-dissipating component 33'. Thus, heat generated from 
the first chip 32 can be efficiently dissipated via the first heat-dissipating component 
33', the second thermal traces 351 and the second heat-dissipating component 37 
sequentially. 

[0034] With reference to FIG. 8, in a further embodiment of the invention, a system 
in package structure 8 includes a first substrate 31', a first chip 32, a first 
heat-dissipating component 33, an electrical connection board 34, a second substrate 
35, a second chip 36, and a second heat-dissipating component 37. In this 
embodiment, the first substrate 31' includes a plurality of first thermal traces 
connecting the first heat-dissipation component 33. Thus, the heat dissipation 
efficiency can be .enhanced. 

[0035] In summary, since the system in package structure of the invention has the 
first heat-dissipating component provided on the first chip, and efficiently dissipates 
heat generated by the first chip (lower chip). Thus, the system in package structure 
of the invention can operate normally and have enhanced product life. 

[0036] Although the invention has been described with reference to specific 
embodiments, this description is not meant to be construed in a limiting sense. 
Various modifications of the disclosed embodiments, as well as altemative 
embodiments, will be apparent to persons skilled in the art. It is, therefore, 
contemplated that the appended claims will cover all modifications that fall within the 
true scope of the invention. 
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